. Printed Paper Inspecting Method and Apparatus 
Field of th Invention 

* ■ ■ ■ » , 

The invention relates to a nriethod of and ah apparatus for Irisp^ 
printed paper bn which Images are printed repeatedly. In particular, the 
Invention relates to the method and the apparatus which are useful for 

* . " ' " • " • ' ' 

jhspectlpn of Stained parts, and blurred parts and inspection of shortage or 

■ . ■ . . ■ - •. • f. " . .- 

excess of printed density. 

- * ■ ■ ^ ' 

Prior Art 

Regarding a printed paper such as a news paper on which images are 
printed repeatedly by a printing press, an apparatus is generally combined 
with the printing press to inspect the printed paper. The apparatus should be 
useful for inspection of stained parts and blurred parts and inspection of 
shortage or excess of printed density. In this connection, the apparatus has ; 
heretpfore been iarranged to read multi level data of reference of each of 
colors from a printed paper on which images are printed to be good, and read 
multl level data of inspection of each of colors from a printed paper vvhich Is 

fed when inspecting. In addition, it has been conventional to compare the 

'• ■ ■ . ' • ' ' • ■ ■ • • • • • . 

multi level data of inspection with the multi jevel data of reference at every 

• * ^ . . , • ' • " 

pixel for Inspection of stained parts and blurred parts. It has also been usual 
to compare the multi level data of inspection with the multi level data of 
reference at every pixel for inspection of shortage or excess of printed 
density. 

Howeyer, this way must take a considerable time for Inspection of 
stained parts and blurred parts; and inspection of shortage or excess of 
printed density, to be low in efficiency. Furthermore, it is difficult to niake a 
distinction between tlie inspection of stained parts or blurred parts and the 
inspection of shortage or excess of printed density when executing the 
inspections simultaneously by reason that each of th Inspections is 
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dependent on the comparison of the multi I vel data of inspection with the 
multi level data of reference. 

By the way, Japanese Lald-Open Patent Publication No. 270,939 of 
1991 discloses a method of Inspecting a printed product, which calculat^^ the 

; . ■ - ' i . ' ' . ■ ■ ■ • ' . • , 

nuniber Of dpts corresponding td the pixels of print to find out the defects of 
print. Japanese Laid-open Patent Publication ISjo^ 299,147 of 1992 discibses 
an apparatus for inspecting a printed prbduct, in which two level Images are 

..... ^ . . 

converted into distance images to determine It good or no good. Japanese 

•'■>■• ' , * ■ , ■- , " ■■ . ' • . ' 

Laid-open Patent Publication No. 121,721 of 1995 discloses a method of 
inspecting a printed prbduct, which compares thd number of islands ahd the 

* • - ' • ■ - -■ ' • ■ ■ ,"'■.* ■ * ■ . , 

value of area With data of reference to appreciate the quality of print. 

It is therefore an object of the Invention to provide a method of and an 
apparatus for inspecting a printed paper on which Images are printed 
repeatedly, the method and the apparatus overcpming the above problems. 

Other object of the invention Is to provide the method and the 
apparatus which are useful for inspection of stained parts and blurred parts 
and inspection of shortage or excess of printed density, to be high In 
efficiency without talcing time. 

Other object of the invention is to provide the method and the 
apparatus which can make a distinction between the inspectjon of stained 
parts or blurred parts and the inspection of shortage or excess of printed 
density, without difficulty. 
Summary of the Invention 

According tp the Invention, the method comprises the step of reading 
multi level data of reference of each of colors from a printed paper on which 

imag^s are printed to be good, the multi level data of reference are 

• - 

converted into two level data of reference so that two lev I Images of 
reference can be reproduced in a menriory from the two level data of refer nee. 
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The m thod furth r comprises the step of r ading multi level data of 

• ■ ' . ' . • '. ■' ' 

inspection of each of colors from a printed paper which is fed when inspecting. 

the miilti level data of inspection are' converted Intb.two level d^ta of 

inspection SO that two level jmagesl of inspection can be reproduced in the 

mehfiory from the two level data of ihspectlon. The method further comprises 

the step of comparing the two level Images of inspection With the two level 

images of refere^nce for inspection of stained parts ialnd blurred c>arti3. 

... - ■. • • ' • *. ' ■ * . . ■ ' ."■ ■ ■' 

In a preferred embodiment, the step of bomparing includes the step of 

partitibning the two levej Images of reference and the tvyo level Images of 

' '■ ■' . ■■* 

Inspection into parts to compare the two level Images of Inspection with the 

two level images of reference at every part. 

The method further cprnpri$es the step of predetermining areas for 

decision of stained parts and blurred parts. The method further comprises the 

step of deciding on stialned parts or blurred parts when the two level iniages 

■ . ■ . '• - , 

of inspection include portions disagreeing with the two level Images of 
reference and the portions have areas exceeding the areas for decisioh of )/. 
stained parts or blurred parts. 

The method further comprises the step of generating an alarm of 

• ■' • ■ ' • ' , ' ". - •• • . 

stained parts or blurred parts when finding out the stained parts or blurred 
parts. 

The method further comprises the step of detecting the positional 

. ' ■ ■ ■ ■ ' . • 

variations of the printed paper at every page when the printed paper is fed, to 
compensate the two level images reproduced in the memory for the positional 
variations. 

The method further comprises the step of predetermining a threshold 

' ■ • « • . * 

of lowest stained density near a level of lowest printed density for inspection 
of stained parts, Th method further comprises predetermining a threshold of 
highest blurr d density near a level of highest printed density for inspection 



of blurred parts. The multi level data of r ferehce arid th multl level data of 
inspection are converted Into the two level data of reference and the two level 
dgta of inspection by using the thresholds of lowest stained density and 

highest blurred density. . . - : 

■ ■ ■■ . , • • • , ,. • • ■ '..*•■■' • • • 

The rhethpd further comprises the step of predeterrinining a limit of 
minus of differentia! density independently of the threshold of Jo west stalhed 

density for Inspection of shortage of printed dehsity at eyery jpixel. The 

■ " . . . ' \ . ' i • ' ■ • . ' . • ' . . - * " . ' ■ ■ 

nriethod further comprises the step of predetermining a limit of plus of 
differentia! density independently of the threshold oif highest blurred density 
for inspection of excieiss of printed density at eyiery pixel, the method further 
comprises the step of predetermining areas for decision of shortage or excess 
Of printed density. The method further compirisieis the step of cpmparing the 
multl level data pf inspoctioh with this multl level data of reference at every 
pixel for recpgnitipn of difference between the multl level dat^ of reference, 
and the multl level data of Inspeotlpri/ the method further corn 
of deciding on shortage or excess of printed disnslty when the difference 
exceeds the limit of minus of differential density or plus of differential density 
by portions having areas whicli exceed the areas for decision of shortage or 
excess of printed density. 

The method further cbitiprises the step of generating^h alarm of 
shortage or excess of printed density when finding out the shortage or excess 
of printed density. 

** .i ■ . 

it should therefore be recognized that the method comprises the step 
of predetermining a limit of lowest stained density near a level of lowest 
printed density for inspection of stained parts. It is preferable that the limit of 
lowest stained density is disposed above the level of lowest printed density. 
The method further comprises the step of pr det rmining a limit of highest 
blurred density near a I v I of highest printed density for inspection of blurred 



parts. It is preferat>le that the limit of highest blurred density is disposed 

below the level pf highest printed density. The method further comprises the 

■ . ' • ■ ' ■ • . . • * • . • • ■ ■ 

step of predetermining a limit of minus of differential density ihdependeritly of 
th^ limit of lowest stained density for Inspection of shortage of printed density. 
It is preferable that the limit of minus of differential density Is disposed abovei 
the limit of lowest stained density. The method further comprises the step of 

' : • • ' ■ ' ' . ■ • . • • - ' . 

predetermining a limit of plus of differential density Independently of the limit 
of highest blurred density for inspection of excess of printed density. It is 

preferable that the limit of plus of differential density is disposed below thW 

' ' ' ' • . . ' ' ' ' • . ' . •" ■ • 

limit of highest blurred density. The method further comprises the step of 

reading multi level data of reference of each of colors from a printed paper on 

which Images are printed to be jgood. The method further conriprlsds the step 

Of readirig multi level data of Inspection of each of colors from ai prihted pap^r 

which^is fed when Inspecting. The method further comprises the step bf usjng 

the multi level data of reference, the multi leyeij data of inspection, the llnriit of 

lowest stained density and the limit of highest blurred density for Inspection 

of stained parts or blurred parts. The method further comprises tl?e step of 

using the multi level data of reference, the miiiti level data of inspection, the 

limit of minus of differential density and the limit of plus of differential density 

for Inspection of shortage or excess of printed density. 

/ ■ ■ - ■ 

The limit of lowest stained density may comprise the threshold of 
lowest stained denislty. The limit of highest blurred density may comprise the 
threshold of highest blurred density. The multi level data of reference maiy be 
converted into the two level data of reference when exceeding the threshold 
of lowest stained density or highest blurred density. 

Furtherinore. according to the invention, the apparatus comprises 
data reading means for reading multi level data of r fer nee of ach of colors 
from a printed paper on vyhich images at printed to be good, and reading 
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multl level data of inspection of each of colors from a print d paper wiilch Is 
fed when inspecting. The apparatus further comprises data processing means 
by which the'muiti level data of reference are converted into two level data of 
reference. The muiti level data of inspection are converted into two level data 
of inspection by the data processing means. The apparatus further comprises 
a memory In which two ievej images of reference are reproduced from the two 

level dsSta of reference: two level imiages of inspection are reproduced In the 

■ •• . . ,^ . • • . 

memory from the two level data of inspection* The apparatus further 
comprises comparing means fdir corhparing the two. level images of Inspection 

with the two level images of reference for inspection of stained parts and 

■ * ' • ■■ ' . _ . • 

blurred parts. 

in the embodimeht, the comparing means is arranged to partitlbh the 
two level images of reference and the two level Images of Inspection Into 
parts to compare the two level ihiages pf inspection with the two level inriagesi 
of reference at every part^ 

The apparatus further comprises predetermining nrieans for 

w 4 * 

• . • t P ♦ ■ ■ 

predetermining areas for decision of stained parts or blurred parts. The 
apparatus further comprises deciding means for deciding on stained parts or 
blurred parts when the two level Iniages of Inspection include portions 
disagreeing with the two level images of reference and the portions have 

" " " • * • • ■ 

areas exceeding the areas for decision of stained parts or blurred parts. 

The apparatus further comprise alarm means for generating an alarm 
of stained parts or blurred parts when finding out the stained parts or blurred 
parts. 

the apparatus further comprises predetermining means for 
predetermining a threshold of lowest stained density near a ieVel of lowest 
print d density for insp ction of stain d parts and predetermining a threshold 
of highest blurr d density near a I v I of highest print d density for 
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inspection of blurred parts. The multi level data of reference and the multi 
[ level data pf Inspection are converted into two level data of reference and two 
level data of inspection by using the thresholds of lowest stained derisity and 
highest blurred density; 

The apparatus further corhprises predetermihing means for 

■ ' ■ . , • ' . * ' . ' • 

predetermining a limit of minus of differential density independently of the 
threshold of lovyrest stained density for inspection of shortage of printed 

• _ * * ■ ' * 

density and predetermining a limit of plus of differential density independently 
, Of the threshold of highest blurred density for inspection of excess of printed 
density. The apparatus further comprises predetermining means for 
predeterhiihing areas for decision of shortage or excess of printed density. 
The apparatus further comprises comparing means for comparing the multi 
level data of Inspection with the niulti level data of reference at every pixel for 
recognition of difference between the multi ieyiai data of reference and the 
multi level data of inspection. The apparatus further cornprlses deciding 
means for deciding on shortage or excess of printed density when the 
difference exceeds the limit of minus of differential density or plus of 
differential density by portions haying areas which exceed the areas ifor 
decision of shortage or excess pf printed density. 

The apparatus further comprises an alarm means for generating an 
alarm of shortage or excess of printed density when finding out the shortage 

1 ■ 

or excess of printed density. 
. Brief Description of the Drawings 

I - ■ , 

Fig. I is a block diagram of a preferred embodiment of the invention. 
Fig. 2 is an explanatory view of multi level data converted into tv/o 

- 

level data In the apparatus of Fig. 1. 

Fig. 3 is an explanatory view of Images printed to be good on a 
printed paper for establishing a reference for Inspection of stained parts and 
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blurr d parts. 

Fig. 4 l8 an explanatory view of two level images of reference at the 
threshold of lowest Stained density. 

Fig, 5 is an explanatory view of two level images of reference at the 

■ '.- (• _ _ . , ' 

threshold of highest blurred density 

■ '. ■ 

Fig. 6 Is an explanatory view of images printed for inspection and . 
Including stained pahs and blurred parts: 

Fig. 7 Is an explanatory view of two level Images of inspection at the 
threshold of lowest stained density. 

Fig. 8 is an explanatory view of two level images of i nspectibn at the 
threshold of highest blurred density. 

Fig. 9 is an explanatory view of Images printed to t>e good oh a 
printed paper for establishing a reference for ihspection of shortage or excess 
of printed density. ■ 

Fig. 10 is an explanatpry view of multi level images of ihspection at 
the limit of minus of differential density. 

Fig. 11 is an explanatory view of muitl levial images of inspection at 
the limit of plus of differential density. 

Fig. 12 Is an explanatory view of the step of partitioning the two leyel 
Images into parts. 

Fig. 13 is a flow chart of Inspection. 

# , ■ - 

Fig. 14 Is a f|ow chart of comparison of two level images. 

Fig. 15 is a flow chart of comparison of multi level data. 
Detailed Description of the Preferred Embodiments 

Turning now to the drawings, Fig. 1 illustrates an apparatus for 
inspecting a printed paper such as a news paper on which images are printed 
repeatedly by a printing press, according to the Invention. Tiie apparatus 
includes red, blue and gre n light sources or a white light source 2 by which 
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the printed paper is illuminated. The apparatus further includes data r ading 
means 4 for reading multl level data of reference of each of colors from a 

, . ■ ' " . ' . ' . • . . . - - • • ■ ■ ' " 

prmte0 paper on which images are printed to be good, arid reading multi level 

data of each of colors from a printed paper which Is fed when Inspecting. 

• • • . . • ■ ' ■ . . . • ■ ♦ ■ • . • ■ . . , ' 

' • • - . • ' , . ■ ' - ' . ■ ■ ' • ■ 

. A signal generator 6 generates timing and clock signals in response to 
a detecting signal fed from a rotary encoder 8 detecting the rotation of 
printing pr0ss- The timing. and clock signals are fed tb a sejectpr 10. an 
pperatfonal amplifier 12, an A/D converter 14, a shading corrector 16 and a 
rnemory and data transferring part 18. the multi level data of reference gnd 
the multi level data of Inspection are fed from the data reading means 4; 
taken selectively by the selector 10, amplified by the operational amplifier 12. 
converted Into digital codes by the A/b cbhyertei^ 14, standard White levels 
corrected by the shading corrector 1 6 and stored In the memory and data 
transferring part 18. 

The apparatus further includes a processor 20, data prbcessirig 
-means 22, a memory 24 and comparing means 26. The processor 20 
comprises a CPU for contrplling the whole apparatus by executing a soft ware 
for performance of function of the data processlrig means 22, the memory 24 
and thfe comparing means 26. Furthermore, the timing and clock signals are 
fed to the data processing means 22 by which the multi level data of 
reference are converted Into two leviel data of reference io that two level 
Images of reference can be reproduced In the memory 24 from the two level , 
data of reference. In addition, the multl level data of inspection are converted 
into two level data of inspection by the data processing means 22. Two level 
Images of inspection are reproduced in the memory 24 from the two level data 
of inspection. 

The comparing means 26 compares the two lev I images of insp ctioh 
with the two level Images of reference for inspection of stained parts and 
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.blurred parts. In th ernb diment, th comparing means 26 including 

predetermlnlrig means for priBdetermlning areas for decisloh of stainbd parts 

• " • - • ' ■ ' - . ■ . . • 

or blurred parts^ The comparing means 26 further including deciding means 

for dedlding on stained parts or blurred parts when the two level images of 

inspection include pbrtlohs disagreeing with the tvyo level iniages of reference 

■ . . - . ' • . • 

and the portipns haVe areas exceeding tliie areas for (iecislon of stained parts 

t. ■ ■ ' ■ * ' • . • • ' 

or blurred parts. 

As to the hiuiti level data of reference and this multi level data of 
Inspection converted into the two level data of reference and the two level 

* ' ' * ■ ■ '. • ' ■ ' ' . ..•*.'.'*" 

data of inspection^ th9 data processing means 22 includes predetermlriing 
means for predetermining a threshold (a) of lowest stained density near a 
level (LI) of lowest printed density for inspection of stained parts and 

predeterminlnig a threshold (b) of highest blurred density near a level (L2) of 

■ ■■ ■ . . ■ ♦ . ■• • . ' • . ■■ • 

highest printed density for inspeciibn of blurred partSi as shown in Fig. 2. The 
threshold (a) of lowest stained density is disposed above the level (LI ) of 
lowest printed density. The threshold (b) of highest blurred density Is 
disposed below the level (L2) of highest printed density, the multl level dataV 
Of reference and the nfiuiti level data of inspectlbn ar0 converted into the tw6 
level data of reference and the two leyel data of inspection by using the 
thresholds (a) and (b) of lowest stained density and highest blurred density, 
in the embodiment, the hiuiti leyel data of reference and the hnuiti level data 
of Inspection are converted Into the two level data of reference and the two 
level data of inspection when exceedirig the threshpid (a) or (b). 

For example, Fig. 3 illustrates the images printed to be good on a 
printed paper for establishing a reference for inspection of stained parts and 
blurred parts. Fig, 4 illustrates the two level dat^ of reference at the threshold 
(a) of lowest stained density. Fig. 5 illustrates the two level data f reference 
at the threshold (b) of highest blurred density. On the other hand, Fig. 6 
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illustrates the Images printed for inspectiori and Including stained parts and 
blurred parts. In this case, two level images of Inspection are obtained to 
include stained parts at the threshold (a) of lowest stained density, as shown 
in Fig. 7. Furthermore, two level Images of inspection are obtained to include 
blurred parts at the threshold (b) of highest blurred density^ as shown in l^lg. 
8. It should therefore be understood that the apparatus compares the two 
level images of Fig. 7 with the two level images of Fig. 4 to recognize that the 

two level Irnages of Fig. 7 Includes portions dlsagreeiilg with the two level 

. • ■ . . ■ - , • . . . • . ■" 

Images of Fig. 4. Furthermore, the apparatus Compares the two level images 

of Fig. 8 with the two level images of Fig. 5 to recognize that the two leyel 

.. ■ ■ " ■ ' ■ . . ' ■ • - . . 

images of Fig. 8 Includes portions disagreeing with the two level Images of 

Fig. 5. The apparatus then decides on stained parts or blurred parts when the 

portions have areas exceeding the areas for decision of stained parts of 

blurred parts. 

* 

In the embodiment, the data processing means 22 further includes . 

predetermining means for predetermining a lintit (c) of minus of differential 

' ' ■ ' ■ ' ■ ' . • " . * . ■ ■ 

density independently of the threshold (a) of lowest stained density for 
inspection of shortage of printed density and preideterminihg a limit (d) of plus 
of differential density independently of the threshold (b) of highest blurred 

■ , r • 

f 

density for inspection of excess of printed density. The limit (c) of minus of 
differential density is disposed above the threshold (a) of lowest stained 
density. The limit (d) of plus of differential density is disposed below the 
threshold (b) of highest blurred density. The comparing means 26 further 
includes predetermining means for predetermining areas for decision of 
shortage or excess of printed density, in addition, the cornparing rneans 26 is 
arranged to compare the multi level data of inspection with the multi level 
data of reference at every pixel for recognition of difference between the multi 
level data of reference and the multi level data of inspection. The comparing 
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means 26 further I hclud s deciding means for deciding on shortage or xcess 
of printed densjty when the difference exceeds the limit (c) or (d) of minus of 

differential density or plus of difiFerential density by portions having areas 

■ . . ' . • . • ■ • . . . . ' ■ . _ . 

which exceed the areas for decision of shortage or excess of printed density; 

In this connection, Fig. 9 illustrates the images printed to be good on 
the printed paper for establishing a reference for inspection of shortage or 
^xcess of printed density. Fig. 10 illustrates multl level images of Inspection 
at the limit (c) of minus of differential density. Fig. 1 1 Illustrates muiti level 
images of inspection at the limit (d) of plus of differential density. 

it should therefore be recognized that the apparatus includes 
predetermining means for predetermining a limit (a) of lowest stained density 
near a level (LI) of lowest printed density for Inspection of stained parts arid 
predetiEirminihg a limit (b) of highest blurred density near the level (L2) of 
highest printed density fpr insjfiectlon of blurred parts. The limit (a) of lowest 
stained density is disposed above the level (LI) of lowest printed deinslty The 

* ■ ♦ • * " • ' 

liririit (b) of highest blurred density is disposed below the level (L2) of highest 
printed density. The apparatus further includes predetermining means for 
predetermining the limit (c) of minus of differential density independently of 
the limit (a) of lowest stained density for inspection of shortage of printed 
density and predetermining the limit (d) of plus of differential density 
independently of the limit (b) of highest blurred density for inspection of 
excess of printed density, The limit (c) of minus of differential density is 
disposed above the limit (a) of lowest stained density. The limit (d) of plus of 
differentia! density is disposed below the limit (b) of highest blurred density. 
The apparatus is arranged to use the multi level data of reference, the muiti 
l^vel data of Inspection, the limit (a) of lowest stained density and the limit (b) 
of highest blurred density for Inspection of stained parts and blurred parts. 
The apparatus is further arranged to use the multl level data of reference, th 
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multi level dat^ of inspection, the linitt (c) of minus of differential density and 

the limit (d) of plus of differential density for lns|3ectlon of shortage or excess 

■ • . . ■ ' ' ■ ■. *, ■ . " • ■ ■ 

of printed density. 

It should also be recognized that in the embodiment, the limit (a) of 

Ibwest stained density cpmprises the threshold of lowest stained density. The 

* ■ ' ' • ■". '*'' . . • • • ' • • ■* • . • ' 

limit (b) of highest blurred density comprises the threshold of highest blurred 

density. In additibh, the rhuiti level data of reference are converted into the 

tvtfo level data of reference when exceeding the threshold (a) or (b) of lowest 

stained density or highest blurred density. The multi level datja of ihspectloh 

are converted Ihto the twp iievel data of inspection when exceeding the 

threshold (a) or (b) of lowest stained density or highest blurred density, as 

described above. Furthermore, the two level images of reference and 

inspection are reproduced in the memory from the two level data of reference 
■ , - " • - , ' ■ . • , '. 

^rid Inspection, to cornpare the two level Images of inspection with the two 

level images of reference for inspect idh of stained parts or blurred parts, as 

... . '. ' .■ . . . ■• . ' - ■ . ' 

also described above; : , 

Accordingly, unlike the prior art, the apparatus is not required to 
compare the multi level data of inspection with the multi level data of 

■ * ■ - ■ , / • ■ " 

reference at every pixel for inspection of stained parts and blurred parts. The 
apparatus is merely required to compare the two level images of inispectioh 
with the two level images of reference for inspection of stained parts and 
blurred parts. The apparatus Is therefore useful for inspection of stained parts 

^ * • ' t * . ' ' - 

and blurred parts and inspection of sliprtage or excess of printed density, to 
be high In efficiency without taking time. 

Furthermore, the apparatus Is arranged to use the limits or thresholds 

(a) and (5) for mspectlpn of stained parts and blurred parts, and use the limits 

' ' ' • ■' . ■ *., 

(c) and (d) independent of the limits (a) and (b) for inspection of shortage or 
excess of printed density. In addition, the Inspection of stain d parts and 

* * * 
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blurr d parts is depend nt on the comparison of tlie two IbvqI images of 
Inspection with the two level Images of referbhce. The inspection of shortage 
or iBxcess of printed density is dependent oh the comparison of the multl level 
data of Inspection with the multl level data of reference. The apparatus can 

therefore make a distinction between the inspection of stained parts or 

■ " • • ' . * • • .'.'•'* * ' ' 

blurred parts and the Inspection of shortage or excess of printed density 
without difficulty. 

Furthermore, In the embodiment, the comparing means 26 Is arranged 
to partition the two level Images of reference and the two level images of 
inspection Into parts (1) to (8), as shown In Fig. 12, to compare the two level 
Images Of inspection with the two level images of reference at every part. The 
two level images of reference and the two leyel Images of inspection are 
stored in the memory 24 at every part for corriparisbn of them with each other 
at every pixel. This arrengement can save time for storage and comparison of 
the two level images and decision of stained parts or blurred parts, to Iniprove 
efficiency. 

in this connection, it is preferable to predetermine the.area of each of 
the parts (1) to (8) to effectively save the time for storage, cohnparlsbn and 
decision. It should be understood that the time is lengthen In proportion to the 
increase of the area. The parts (1) to (8) can be stored at pbsitions, with 
sizes arid in a sequence which are selected by executing the soft ware for 
controlling. The parts (1) to (8) may include specific small ones with 
increased number to. partially speed up the decision. 

The apparatus further includes a transmission part 28 for transmitting 
information to a system control part 30 from the comparing and. deciding 
means 13. The information includiss the decision of stained parts or blurred 
parts and the decision of shOrtege or excess f printed d nsity. The 

• ' • ' I ' ' 

information further includes the page, position, size and degre of stain d 
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parts or blurred parts and shortage pr excess of printed density. The 
information further includes control data of apparatus. The system control : 
part 30 transmits a command for start, end aihd emergency stop of Inspection 
to a press control part 32 in response to the control data; 

The system control part 30 includes alarrh means for generating an 
alarm of stained parts or blurred parts when finding out the stained parts of > 

blurred parts. The system control part 30 further includes alarm means for 

• ■ . . - ' " - . * - ■ ' " - ■ " -■ - ' ■ ■ ■ ' . 

• . . ■ ■ ' ■' ■-•.*•'., 

g^ndratlng an alarm of shortage or exciass of printed density when finding out 

« a. "f" 

the shortage or excess of printed density. 

. ■ * ■ .. , * - ' • • ' ■' ■ " , 

In addition, the system control part 30 includes a sore 
information about the display of pages printed by the printing press. The 
screen is changed to indicate the page; position, size and degree of stained 
parts or blurred part and shbrtagia or excess ofpflnted density when finding 
out. The system control part 30 is arranged to predetermine parameters of 
inspection when waiting. 

The press cpntrbl part 32 has a function of control of printing press 
and transmits information to the inspection apparatus when waiting. The 
information includes the display of pages and positions to be printed and the 
number of printing plate. 

• . • • * • ■ ^ ^ . 

Furthermore, the apparatus may be arranged to detect the positional 
variations of the printed paper at every page when the printed paper is fed, to 
compensate the two level Images reproduced in the memory for the pbsitional 
variations. 

In the embodiment, the apparatus generates a start signal for start of 
inspection, as shown in Fig. 13, The apparatus then reads multi level data of 
reference of each of colors from a printed paper and partition the miiitl level 
data of reference into 1/n parts of 1 page when an operator judges that 
images are printed on the printed paper to be good so that the muItl I v I data 

ft 
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of referenc can be stored at every 1/n part in th m mory (S 1). The rhuiti 
level data of reference are converted into iwq level data of reference by using 
the thresholds (a) and (b) of Fig. 2 so that the two level images of reference 
can be reproduced at every 1/n part In the memory (8 2); Printed papers are ! 
thisn fed successively for Inspection; The apparatus reads niuiti level data of 
inspection of each of colors from the printed paper and partition the multi 
level data of Inspection into 1/n parts of 1 page. The multi level data of 
inspection are stored at every 1/n part In the nriemory and converted into two 
level data of inspection by using the thresholds (aj and (b) so that the two 
level irhages of inspection can be reproduced at eVeVy i/n part in the nrieiinpry 

(S 3) for comparison of two level images and comparison of multi level data. 

' * . • . . . . ^ . - - _ 

As to the comparison of two leivel Images, the apip|aratus extracti^ the 
two level images of reference of No. 1 1n part relating to the threshold (a) frorn 
the merriory (? 5) and the two level Images of Inspection pf No. 1/n pgrt 
relating to the threshold (a) from the memory (S 6) to compare them with each 

. ' - ■ ' ' * ' 

other (S 7). as shown In Fig. 14. The apparatus then recognizes whether the 

. ■ ' . ' • ■ . ■ ■ ' * . . * . ^ • _ ■ . 

two level images of inspection include portions disagreeing with the two level 

Imageis of reference or not and recognizes where the portions are positioned 

. ■ . ■ "■ ' ■ . . . • « ■ ■ ■ . . . • 

and what areas the portions have so that the positions and areas of 
disagreeing portions can be stored in the memory (8 8). The^ same steps are 
accomplished repeatedly at every 1/n part toward the two level images of 
reference and Inspection of No. n/n part (S 9 to S 12). The apparatus then 
collects the results of inspection (S 13) to determine whether the positions 
and areas of disagreeing portions are present or not (S 14) and makes a 
change to the next inspection when being not present. The apparatus further 
determines whether the collecting areas of disagreeing portions exceed the 
predetermined areas or not (S 15) and make a change to the next inspecti n 
when not exceeding. The apparatus g n rates an alarm of stain, d parts when 
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exceeding (S 16), 

Furthermore, the apparatus extracts the two level images of reference 
of No. 1/n part relating to the threshold (b) from the memory (S 17) and the 
two level images of irispection of No. 1/n part relating to the threshold (b) 
frorh the memory (S 18) to compare them With each other (S 19). The 

• ' ' • . • ■ ' r ' ' ' * * " ■ 

apparatus then recognizes whether the two level images of inspection Include 
portions disagreeihg with the two level Images of reference or not and 
recognizes where the portions are. positioned and what areas the. portions 
have so th^t the positions and areas of disagreeing portions can be stored in 
the memory (S20). The same steps are accomplished repeatedly at every 1/n 
part toward the two level images of reference and Inspection of No, n/n pari 
(S 21 to S 24). The apparatus then collects the results of inspection (S 25) to 
determine whether the pdsitions and areas of disagreeing portions are 
present or not (S 26) and makes a change to the next inslpectioh when being 
not present. The apparatus further determines whether the collecting areas of 
disagreeing portions exceed the predetermined areas or not (S 27) ahd make 
a change to the next Inspection when not exceedlrig. The apparatus 
generates ian alarm of blurred parts when exceeding (S 28): 

It should be understood that what Is meant by the positions of 
disagreeing portions in the steps (S 8 and S 20) Is X and Y coordinate values 
of disagreeing pixels. The areas comprise the collection of adjacent 
disagreeing pixels, that Is, X1 to Xn and Y1 to Yn pixels. These indicate the 
positions and sizes of stained parts In the case of threshold (a) and the 

positions and sizes of blurred parts in the case of threshold (b). The 

/ ■ ' ■ . .' 

apparatus is arranged to predetermine the sizes (number of pixels) for 
generating the alarm only when exceeding the sizes. In addition, the 
apparatus Is arranged to indicate the positions and siz s of stairied or blurred 
parts In the 1/n to n/n parts of page when generating the alarm. 
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As to the comparison of multi |ev I data, the apparatus extracts th 
multi level data of riaference of No. 1/n part from the memory (S 30} and the 
:multi level data of inspection of No. 1/n part from the memory (S 31) to 
compare them with each other at every pixej for recognition of difference 
between the multi level data of reference and the muitj level data of 
inspection so that tlie positions and areas of difference can be stored in the 
memory (S 32), as shown in Fig. 15. The same steps ar^ accomipiished 
repeatedly ^t every 1/n part toward the multi level data of reference and 
inspection of No. n/h part (S 33 to S 35). The apparatus then collects the 
results of inspection (S 36) to determine whether the positions and areas of 
difference are present or not (S 37) and mai^e a change to the next inspectioh 
when l^eing not present. The apparatus further determines whether the 
cbilecting breas of difference exceed the predetQrrhined areas or hot (S 37) 
and maKe a cliange to the next inspection when not exceeding. The apparatus 
further determine whether the difference is plus or minus (S 39) to generate ' 
an alarm of excess of printed density when being plus (S 40) and generate ah 
alarm of shortage of printed density when being nilnus (S 41). 

It is preferable to generate the alarms of excess and shortage of 
printed density by nriarlcs different from each other, to indicate the marics 
alternatively when finding out the excess and shortage of printed density on 
the same page. 

The apparatus compares the two level data and the multi level data 
repeatedly up to the end of printing; 
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